The role of PaAAC1 encoding a mitochondrial ADP/ATP carrier in the biosynthesis of extracellular glycolipids, mannosylerythritol lipids, in the basidiomycetous yeast Pseudozyma antarctica.
Pseudozyma antarctica produces large amounts of the glycolipid biosurfactants known as mannosylerythritol lipids (MEL), which show not only excellent surface-active properties but also versatile biochemical actions. A gene homologous with a mitochondrial ADP/ATP carrier was dominantly expressed in P. antarctica under MEL-producing conditions on the basis of previous gene expression analysis. The gene encoding the mitochondrial ADP/ATP carrier of P. antarctica (PaAAC1) contained a putative open reading frame of 954 bp and encodes a polypeptide of 317 amino acids. The deduced translation product shared high identity of 66%, 70%, 69%, 74%, 75% and 52% with the mitochondrial ADP/ATP carrier of Saccharomyces cerevisiae (AAC1), S. cerevisiae (AAC2), S. cerevisiae (AAC3), Kluyveromyces lactis (KlAAC), Neurospora crassa (NcAAC) and human (ANT1), respectively, and conserved the consensus sequences of all ADP/ATP carrier proteins. The gene expression by introducing a plasmid pUXV1-PaAAC1 into the yeast cells increased the MEL production. In addition, the expression of PaAAC1 in which the conserved arginine and leucine required for ATP transport activity were replaced with isoleucine and serine, respectively, failed to increase MEL production. Accordingly, these results suggest that PaAAC1 encoding a mitochondrial ADP/ATP carrier should be involved in MEL biosynthesis in the yeast.